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I ! 

The spin-flavour symmetry among hadrons containing one heavy quark 
^ ■ (b, c) and the chiral symmetry SU{Z)l x SU{3)r associated with the light 

■ quarks (u, d, s), spontaneously broken down to SU (3)y, can be invoked simul- 
^ . taneously to provide relations among matrix elements involving such heavy 

I hadrons and soft Goldstone bosons (vr, K, rj). This treatment has recently 

^ I been formulated under the form of an effective theory which incorporates the 

Q\ • heavy quark and chiral symmetries at the same time |^, |^, The effec- 

r-| ■ five lagrangian consists of an infinite number of terms, with an increasing 

number of derivatives, each of which is an expansion in inverse powers of the 
heavy quark masses. The coefficients of the different terms can not be fixed 
by symmetry arguments alone, and will be fitted from experiment. 

To lowest order in both chiral and l/mq expansions, the interaction la- 
grangian contains a term of the form (see 0): 



X 



f{d''M,aDlD;, + h.c.), (1) 

Jit 

where M is the 3x3 Goldstone boson matrix, and Da and D* ^ (a= u,d,s) 
stand for the SUi^^y triplet pseudoscalar and vector fields, respectively. 
The constant g is nothing but the effective coupling of D*DTi, which is a 
dimensionless quantity of order unity and can be fitted from T{D* Dir). 

The object of this note is to clarify a discussion brought up by E. Levin 
about relations of coupling constants in the effective lagrangian. The relation 
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derived below is the analog of the Goldberger-Treiman relation for nucleons 
[^], for the case of the form factors of the matrix element 

W)\A^\D\p, e)) = g,{q')e^ + g^{q'){e ■q){p + p'Y + 93{q'){e ■ q)q^, (2) 

where q = p — p', and is the axial current of the chiral symmetry, which 
is conserved in the chiral limit {i.e. m.,^ 0). Thus 

{D{p')\d,A^\D*{p, e)) = (e ■ g) [ g,{q') + 92{q'){ml, - ml) + g,{q^)q^ ] 

= 0{ml) 0. (3) 

Taking q^ close to zero, the form factor g?X<f) is dominated by the pion pole 
at = 0. Then, for ^ it follows that: 

9i{q^) + 92{q^){ml, - ml) + Res 93{q\,^^ = 0- (4) 
The matrix element (0) is dominated at — > by the diagram: 



where 

{0\A^\ir{q)) = zUq^ = 



and the D*D7r vertex is gD*D-,T ■ q)', 90*0^ corresponds to g in the effective 
lagrangian (11]). One then finds 



Res gsiq^ 



/tt 9d* 



(5) 



In the infinite c-quark mass limit, the pseudoscalar meson D and the vector 
meson D* become degenerate in mass, and the relation (H) reads: 



^i(O) = fn 9l 



(6) 
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It is easy to verify that the leading terms of the lagrangian in Ref. satisfy 
this relation for ^ 0. Indeed, the hadronized current reads 

K = -2g (DlDl + h.c.) + 0{q,l (7) 

which verifies Eq. (|]). 

Notice that relation is valid for finite mass values of the heavy mesons, 
and the mass difference m£,* — mo does not originate from chiral symmetry 
breaking but from hyperfine splitting, which is of order 0{l/mQ). 
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